Objective: The aim of the study was to determine the characteristics of the microhardness impairment root canal dentin after application with different types of EDTA. Material and Methods: The teeth were decoronated at Cementoenamel junction (CEJ), prepared by the crown down pressureless technique, cut along the longitudinal direction and each sample was attached to self-cured acrylic and then soaked in distilled water. Samples were subjected to early microhardness measurement by means of digital vickers microhardness tester. The sample was then applied to the appropriate group of EDTA materials for 5 minutes, except for the negative control group, soaked in saline solution for 5 minutes and then the final measurement of microhardness of dentin was performed. Data were collected and analyzed using Anova and Tukey's post hoc test.
Introduction
One of the stages of root canal treatment is instrumentation that requires an irrigation solution to remove remaining organic and inorganic substances which are produced from treatment procedure.
1,2
Irrigation solution throughout the instrumentation has several intentions such as antibacterial activity, dissolving system ability and chelating property.
1,3
Previous research showed that the irrigation solution which significantly changed the mineral composition of root canal dentin. Particularly, the chelating ingredient that acted upon by affecting mineral component in dentin.
3,4
Chelating substance that has commonly been used is EDTA (etylene diaminete traacetic acid).
3,5
Different types of EDTA have been widely used in root canals treatment, generally paste or cream, gel and solution form. 6 EDTA is a chelating material that is attached to classified component (particularly calcium ion) and it is able to attract calcium ion from dentin which causes demineralization and soften the dentin.
5-9
The action of EDTA can be effectively increased by reducing the surface tension. Surfactant is a material that can diminish surface tension. It is also added to EDTA to improve cleaning effect and penetration ability of dentin.
5-7
The reduction of dentin microhardness is useful to clinical condition when enable fast preparation and narrow root canal negotiation. Despite softening the dentin and demineralization it affects the physicochemical property of dentin structure.
6,10,11
Dentin microhardness is sensitive towards the change of composition on the teeth surface.
12,13
In spite of the reduction of microhardness of the dentin root canal, the instrumentation can make teeth structure get weaker and increase the incidence of fracture risk and/or crack.
3,11
Determination of microhardness can provide indirect removal of mineral substance from dental hard tissue. It is important to know the effects of chemical substance (such as EDTA) which is used toward microhardness of root canal dentin.
3,7,11,12

Material and Methods
Sample that required inclusion criteria was taken and decoronated to CEJ. Root canal preparation was done using hand instrument ProTaper (Dentsply, Switzerland) up to F5. Each of the file changing was copiously irrigated by 2.5% NaOCL. After preparation, sample was then immersed in aquades. It was split to longitudinal direction, and then it was embedded in self-curing acrylic resin and divided into 4 groups EDTA solution,
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EDTA gel, EDTA cream and negative control (6 each).
Early measurement of dentin microhardness of samples was done by using digital vickers microhardness tester. EDTA was applied to sample within 5 minutes, then it was rinsed with 2.5% NaOCl and dried using paper point and the dentin microhardness was measured to 3 points: coronal, middle and apical. The average value out of 3 was proved as the sample VHN value. 2 . Through statistical test result, one-way Anova, it was found that p:0.000 (p<0.05), this value showed the significant difference in dentin microhardness decreased among EDTA solution, cream and gel as well as negative control groups. To know the differences in microhardness among each group, it required post-testanalysis. Table 2 shows the result of statistical difference, there is p>0.05 mark at the comparison between EDTA solution and cream, EDTA 
Results
Discussion
Ethylene diamine tetraacetic acid is useful to remove smear layer and lubricated root canal wall, but it has a weakness in changing the dentin physical property such as microhardness. Microhardness changes can make root canal instrumentation easier, but may cause weak dental structure. Microhardness specification provides indirect evidence toward the mineral loss of dental hard tissue.
3,11,14
Table 1 and figure 1 shows the decrease of dentin microhardness value after EDTA application. The decrease of dentin microhardness is the sign of the changing inorganic component at root canal dentin due to chelation action from EDTA. This is closely related to the research of Sayin et al. 7 concerning the effect EDTA application on dentin microhardness. They stated that a single EDTA is able to reduce dentin microhardness significantly.
5
The same result was reported by Pimenta et al. 15 who used different tool such as Knoop Hardness Tester, and concluded that there was a reduction in the value of dentin microhardness after the application of 15% EDTA. 15 The root canal dentin microhardness depends on various tubular density of each root canal dentin surface area. 7 The dentin collagen degradation stated that tubular density influence the microhardness, if the density increase then the dentin microhardness will diminished.
3,16
The dentin microhardness will be decreasing if it is tested from the surface to the deeper area. The increase in the number of opened dentinal tubules and peritubular dentin that are free near pulp has small resistance toward microhardness according to the intended test.
16
There is aninverted correlation between dentin microhardness and dentin tubular density.
12,16
The dentin tubules density near lumen is higher than periferry. This is caused by the reduction of intertubular dentin number and the addition of individual dentin tubules towards the pulp so that the increase of the number of dentin tubules from dentin peritubular near pulp has little resistance toward indentation test.
7,17
In this research, it took 5 minutes for EDTA to contact with the root canal dentin since 5 minute duration is claimed as a realistic timing regarding to clinical application. 5 The number of calcium ion missing with 17% EDTA increased along with the application duration.
Seventeen percent EDTA solution produced maximum value of the missing calcium along with the increase of application time.
12
The result of this research showed that there was a significant difference of dentin microhardness decrease (p<0.05) among EDTA solution, EDTA cream, EDTA gel and negative control groups, where a maximum decrease of dentin microhardness was found in EDTA solution group which was 13.667 kg/mm 2 , EDTA gel took the second place as 12.172 kg/mm 2 and EDTA cream as 8.416 kg/mm 2 . That 3 minutes after the application of EDTA it caused the decrease of dentin microhardness, the reduction value was more than other chelating material such as citric acid.
18 Several studies recently, stated that 17% EDTA reduced microhardness in the first minute after material application and microhardness further reduces along with the growing of contact time.
3,9,11,19 That 17% EDTA has potential to cause excessive dentin erosion if applied for more than 1 minute.
7,8
Today, the function of EDTA as lubricant at instrumentation process is widely recommended using various concentration and addition of many surfactant.
6, 20 That EDTA requires addition of surfactant due to increase EDTA effectiveness toward its ability to decalcify inorganic component of dentin.
7
Various EDTA preparations have been used in root canal treatment, but at this study as the table 2 has shown that the advance differential test of decreasing dentin microhardness among EDTA solution, cream and gel as well as negative control reveal p>0.05 mark at the comparison which means that there is no significant difference in decrease of dentin microhardness between EDTA solution and cream or EDTA solution and gel.
There is no significant difference in EDTA cream/gel usage compared to EDTA solution, even with the surfactant addition.
21
The different study result is explained by Lee and Chen as well as Hulsmann et al. 6 that claim that EDTA with paste and cream form are difficult to flow into the narrow apical area or contact the root canal because of its thickness and consistency, so caused its reaction and chemomechanical effect to be limited because only a few of the material reached the narrow root canal wall, so chelation action of EDTA in paste and cream form turned out to be limited compared to EDTA solution which has better flowing source that was able to flow to apical and penetrate deeper into dentin. 6 The probability of different study result in which the gel preparation without surfactant is better than cream with surfactant that is caused by ORIGINAL RESEARCH thicker cream consistency so that the flowing source is more limited than the gel. The weakness of this study is the lack of EDTA substance pH measurement, the inappropriate temperature application, less number of samples and various mineral contents in sample.
The usage of EDTA as lubricant in instrumentation process nowadays is highly recommended with various preparation and surfactant addition.
6,20
That EDTA needed to be added with surfactant to increase EDTA affectivity regarding its ability to decalcify dentin inorganic component.
7
The research of Akcay et al. 7 reported that addition of surfactant to EDTA causes change in dentin structure that leads to the decrease of root canal dentin microhardness. Calcium and magnesium is common chemical that bonds to surfactant, but the effect of surfactant to dentin physically is not explained in endodontic literatures.
7,13
Conclusion
According to the results of this present research, it can be concluded that EDTA application may decrease root canal dentin microhardness value. The EDTA solution, cream and gel application is statistically shown with a significant outcome compared to control group but not significant among three group tests due to decreased of value of root canal dentin microhardness.
